Introduction
The immigrant population in Norway has increased remarkably during the last five decades from around satisfactory treatment outcome is still not achieved, insulin and/or other injectable antidiabetic drugs are added to the regimen [7] .
Drug adherence among patients with T2D and other chronic diseases decreases with time [10, 11] . There are many reasons for this such as loss of motivation, problems with complicated treatment strategies, and the lifetime disease span [10] . A previous study showed that Pakistani immigrants in Oslo suffering from T2D and/or cardiovascular risk factors used on average 6.7 prescription drugs (range 1-28 drugs) and reported poor drug adherence [12] . The study participants, especially the women, conveyed their apprehensiveness about the multiple drug use, and reported poor drug adherence when compared with the results of a similar study with hypertensive patients from the general Norwegian population [12, 13] .
A few studies have investigated the experiences of general practitioners (GPs) and pharmacists when they consult or dispense drugs to non-Western immigrant patients [14] [15] [16] . It is suggested that both groups of healthcare professionals find it difficult to provide sufficient medical information to this patient group due to linguistic and other cultural barriers [14] [15] [16] . The aim of the present study was to assess how Pakistani women in Norway live with their T2D and how they respond to lifestyle and medical information.
Methods

Participants
The study population consisted of 120 Pakistani women living in areas of Oslo with the highest density of nonWestern immigrants. The participants were between 29 and 80 years of age (mean 55.7 years) and had a T2D diagnosis.
Data Collection
Key representatives from Pakistani women groups, senior centers and mosques were contacted, given information about the study and asked for permission to perform recruitment on their premises. Once permission was obtained, potential participants were invited and information about the study was given orally and in writing, both in Norwegian and in Urdu. The response rate was 95.2%. A previously developed questionnaire from our department was modified for the study and used in face-to-face personal interviews [17] . The questionnaire consisted of 64 closed and 16 open-ended questions. The main topics were T2D, health status, dietary habits and physical activity, blood glucose measurement, antidiabetic treatment and need for medical information. Written informed consent was obtained from the participants. The interviews were conducted at the participants' homes and all participants were asked to show their antidiabetic medication. Pilot interviews were conducted. One of the interviewers was a Pakistani master student and conducted the interviews in Urdu when necessary. The rest of the interviews were conducted in Norwegian by non-Western postgraduate students. All interviews took place between November 2013 and April 2014.
Analysis
The data was analysed using SPSS (version 22.0). The relationship between the participants' antidiabetic treatment and years since diagnosis was studied descriptively (Table 1 ). Pearson's Chi square tests were carried out to investigate possible associations between drug adherence during Ramadan and if the participants had got information about drug use during Ramadan, years of residence in Norway and self-reported health (Table 2) , and between the need for assistance to understand medical information in Norwegian and age, educational level and self-reported health (Table 3) . A p-value below 0.05 was considered statistically significant.
Approval
The Regional Committee for Medical and Health Research Ethics was contacted about the study. Approval was considered not required. The study protocol was referred to The Norwegian Social Science Data Services to be reviewed and the study was thereafter approved by them.
Results
All 120 participants were first-generation immigrants to Norway. The average residence time was 28.7 years (range 2-45 years). For 74 participants (61.7%) the interviews were conducted in Urdu and the remaining in Norwegian. Thirty-two participants (26.7%) were illiterates, 56 (46.6%) had 1-10 years of education and 32 (26.7%) had more than 10 years. Forty-five percent had suffered from T2D for more than 10 years. About 50% reported poor knowledge about their disease. Illiterates were more likely to report poor knowledge than those with the highest education (>10 years) (p = 0.001). Almost one-third of the participants (32.5%) reported poor or very poor health, of whom a higher proportion was illiterates when compared with those with more than 10 years of education (p = 0.001). There was no statistical difference between participants with short or long residence periods in Norway (≤10 and >10 years) in relation to their self-reported health (p > 0.05). Seven in ten (70.8%) reported cardiovascular risk factors/cardiac disorders such as hypertension (50.8%), high cholesterol (42.5%) and cardiac disorders (22.5%). Seven participants reported microvascular symptoms such as neuropathy and retinopathy.
It was common to eat without paying attention to the dietary recommendations. A majority of the participants (77.5%) reported that they had 1-3 big meals per day (guideline recommendation: 4-5 meals/day with balanced calorie intake) and two-thirds ate sweet snacks between the meals. About half of the participants (55.0%) claimed to be physically active, which meant for a majority to walk with low intensity or do housework (guideline recommendation: 150 min/week of moderate to intense physical activity). Seventy-nine participants (65.8%) claimed that they had been given information about developing a healthy lifestyle.
In total, 103 (85.8%) said they had been shown how to measure their blood glucose but 38 (31.7%) were not able to do it alone and six (5.0%) had it measured only at the GP's office, usually every 1 or 3 months. Three participants (2.5%) reported lifestyle modification as their only treatment. Eighty-seven (72.5%) used oral antidiabetic drugs, whereas 30 (25.0%) used a combination of oral and injectable drugs. Table 1 shows the participants' different regimens of antidiabetic treatment in relation to the number of years since they were diagnosed with T2D (≤10 and >10 years).
All participants were Muslims. One in four (24.2%) altered their drug intake due to religious fasting. Table 2 shows the participants' drug adherence during Ramadan in relation to information received about drug use during Ramadan, years of residence in Norway, and self-reported health. Three in four (74.5%) said that they had got information about drug treatment during Ramadan. This was primarily from the GP. Fifty-seven participants (47.5%) were aware that drugs could contain pork gelatin. Of these, eight out of ten said they would stop intake of such drugs due to religious beliefs. Thirty-six participants (30.0%) reported that they had not been given information about their T2D and said explicitly that they wanted information about antidiabetic drug treatment in general and side effects in particular. Three in four participants reported that they primarily consulted their GP if they had questions about their disease; 31.7% said they would also ask a family member or friend and seven (5.8%) said they would ask for information from a pharmacist. The majority of participants (80.8%) reported a need for assistance to understand written medical information in Norwegian. Table 3 shows the association between the need for assistance and the participants' age, educational level and self-reported health.
Discussion
In this study we have investigated how a group of nonWestern immigrants, Pakistanis, live with T2D-a disease which in most cases has developed after lifestyle changes when settling in Norway. Due to their genetic disposition, Pakistanis are more vulnerable towards for instance obesity and inactivity than what is the case for ethnic Norwegians [18] . Especially the women seem to develop the disease in an alarming number [3] . It is, however, not easy to have non-Western immigrant patients taking part in studies [19] . The obtained response rate of 95% can probably be explained by a combination of factors. For instance, the invitation letter described that we were interested in their perspectives on the challenges they have experienced after being diagnosed with T2D in a foreign country. In addition, being interviewed by someone from their own gender and homeland, and in their own language when necessary, probably gave them the security they needed to join the study. Moreover, the participants were convenient towards conducting the interviews in their homes and it made it easier for the researchers to investigate what antidiabetic medications the participants actually were using, something which was a part of the method.
The educational level of the participants was remarkably low in all age groups, and illiteracy was highly prevalent. This is uncommon in the Norwegian society where three out of four inhabitants have at least 13 years of education [20] . Half of the participants (mainly illiterates) reported that they had poor knowledge of their T2D. This is similar with findings by Rafique et al. who found that Pakistani women with low or no education reported poor knowledge about their diabetes [21] . At the same time, the majority of the participants in the present study reported that they had been given information about developing healthy dietary habits and increasing their physical activity. Even though most of the women said they had received this information, their reported dietary habits and physical activity levels were far from the recommendations in the Norwegian guidelines for treatment of diabetes [7] . Findings from another Oslo-based study showed that 40% of Pakistani females (n = 198; age 25-63 years) had body mass index equal to or above 30 kg/m 2 [22] . The participants had a sedentary lifestyle and practiced low intensity walking which led to low energy expenditure [22] . This is a concern since poor lifestyle habits are associated with cardiovascular risk factors and disorders [23] . Owing to the early onset of diabetes among South Asian women [4] , this patient group is especially vulnerable to early development of micro-and macrovascular complications [24] and at higher rates than those of non-South Asian descent [25, 26] . In the present study, cardiovascular risk factors/comorbidities were reported by participants in all age groups. Although it was not possible to find out whether such comorbidities developed prior to or after diagnosis with T2D, this is of great concern.
It was also shown in the present study that one-third of the participants could not measure their blood glucose on their own. Taking into consideration the participants' low education level, this can be due to difficulties with reading and interpreting the results of the measurements. When regards the antidiabetic treatment strategies, the recently updated national guidelines for treating T2D recommend "intensive" antidiabetic treatment, especially in the disease's early stages to prevent micro-and macrovascular complications [7] . However, it was not possible to find out in this study how long after the participants had been diagnosed with T2D they had to intensify their antidiabetic treatment. In the present study, one out of four women used antidiabetic drugs in both oral and injectable forms. By screening electronic medical records from 11 GP practices in Oslo (altogether 1653 T2D patients: 68.5% Norwegians and 31.5% ethnic minorities), Tran et al. found that 16.1% of the T2D patients from South Asian countries (predominantly Pakistanis) were prescribed both oral and injectable antidiabetic drugs compared with 7.5% of Norwegian patients [4] . Despite the more intensive treatment, Tran et al. showed that South Asian patients had poorer glycemic control (HbA1c > 9.0%) than their Norwegian counterparts (19.6 vs. 5.6% respectively) [4] .
Previous research has shown that healthcare personnel are often unaware that religious factors can affect drug adherence among Muslim patients [14, 16] . As many as 29 participants in the present study admitted they did not take their medication as prescribed during the month of Ramadan. This is similar with results by Håkonsen et al. who showed that one-third of diabetic Pakistani patients (primarily elderly women) were drug non-adherent during the fasting month [17] . As Table 2 shows, there was a high proportion of participants who reported poor drug adherence during Ramadan who had not received information about drug treatment and had poor health. However, the long period of residence in Norway did not seem to affect Pakistani women's drug adherence during the fasting month. Evidence from 13 different countries has shown that patients with poorly controlled T2D who fast during Ramadan have up to eightfold increased incidence of experiencing severe hypoglycemia compared with non-fasting diabetes patients [27] .
The GP has the responsibility for counselling T2D patients in Norway. Consultation time with GPs is on average 20 minutes, publically funded and accessible to all registered citizens. In the present study, the participants told they primarily asked their GP for information and hardly asked the pharmacists. However, both Norwegian GPs and pharmacists have in former studies reported linguistic barriers as the main obstacle when they are in contact with non-Western immigrants and that they give a minimum of medical information to the patients when such barriers are present [14, 16] . Similar results are found in other European countries where healthcare personnel have reported that much of the consultation time with non-Western immigrants is often spent on interpretation [28, 29] . It is important to note that despite the participants' long residence time in Norway (mean 29 years) in the present study, almost two-thirds had to or were more comfortable to be interviewed in Urdu. This is similar to other findings that have shown that Pakistani women with more than 10 years of residence in Norway still report language problems [17] . Therefore it was not surprising to see the majority reporting need for assistance to understand written medical information in Norwegian. However, Table 3 shows that those over 50 years of age, illiterates and those reporting poor health were overrepresented. The present study is based on self-reported information from the participants which is considered a strength as it gives insight into how the participants deal with their disease as seen from their own perspective. However, the low education level of the participants might have caused difficulties when regards understanding some of the study questions.
In conclusion, this study indicates poor T2D control among first-generation Pakistani women in Norway in terms of lifestyle habits, comorbidities and drug use. Low literacy and cultural factors seem to challenge adherence to lifestyle and medical information. The participants seek information about their disease mainly from the GP.
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